The prevalence and severity of caries in children under three years old are constantly increasing. One of the cause is the increase consumption of cariogenic carbohydrate. Breast milk have buffer capacity that eventually able to prevent caries. The aims of this research are to discover the correlation between breastfeeding with the severity of Early Childhood Caries (ECC) in children under three years old, to provide information on prevalence and severity of caries in children under three years, and to explain factors influencing the incidence of ECC. This research designed cross sectionally and conducted upon 565 children aged 12-38 months, selected using multistage cluster random sampling. The ECC prevalence of children under three years in DKI Jakarta is 52.7%, with average score of def-t 2.85. Bivariate analysis showed that, variables which correlate with the level of ECC are; the way to deliver (p=0,012), frequency (p=0,002), duration (p=0,002), salivary buffer capacity (p=0.013), habitual consumption of sugary diet (p=0.005), child's dental hygiene behavior (p=0.002), and mother's education (p=0.001). Multivariate analysis showed that ECC can be explained by these variables: age, mother's education, the way to deliver and frequency of breast milk complements/replacement of consumtions, child's brushing habit, plaque pH, and salivary buffer capacity. Resulting determination coefficient 32.1%. There is no significant correlation between breastfeeding and the level of Early Childhood Caries (ECC). The role of protective qualities of breastfeeding are not shown because of bias in obtaining data influence the incidence of caries.
I. Introduction
Dental caries still holds the highest prevalence and severity among other dental problems. The caries process can develop right away, as soon as the tooth erupted in the oral cavity. The first experience of caries on infants and children under five years old, defined as Early Childhood Caries (ECC). The prevalence and severity of caries on children under five years old in several countries in the world are considerably high. In USA, the prevalence of ECC on children aged 3-5 years old is 90% 1 . In Thailand ECC on infants aged 15-19 months is 82.8% 2 . While in Indonesia, the prevalence of caries on children aged 3-5 years old is constantly increasing. In year 1988, the prevalence of caries on preschool children in Jakarta and its surrounding areas is 85.17% 3 with rate of severity (def-t) 6.03 tooth per child. In year 2001, The prevalence of caries on children aged 3-5 years old in DKI Jakarta is 81.2% 4 .
ECC is a major community health problem that must be solved with serious measures and controlled with priority, because to some extent, ECC can cause malfunction of the mastication and digestive system, interfering with growth and development process of the child, disturb the phonetic and articulation, and eventually cause child's low self esteem 5 . In the developing countries, ECC is a significant problem, because it is worsened by the low social economic status and malnutrition 5, 6 . ECC cases were found more often on children from family with low social economic status, single parents, or parents with low education level. It relates with the capability to provide good nutrition for the child 7 .
In Indonesia, with the increase of people live under the poverty line, the amount of parents that could not provide good nutrition for their children (under five years old) is also increasing. On the other hand, the low family income problem makes the mothers of family with low social economic status have to go to work to help the family economic condition. This condition is getting worse by mother's low education level and lack of general health knowledge, breast milk as the best nutrition for infants was rarely given or given in a short period of time. As a breast milk replacement, or complement, the children were given formula milk or other sweet drinks such as sweetened tea or condensed milk.
From a survey conducted by Hellen Keller Worldwide on 4 big cities in Indonesia in year 2002 was found that in Jakarta, breastfeeding activity that given for 1-3 months duration was only 25%, given for 4-5 months was 4% and given for 5-6 months was only 1% 8 . This situation is getting more complex because women nowadays have the opportunity to work outside their homes, and it became difficult for working mothers to breastfeeds their infants. The number of working mothers is increasing, according to SDKI 1997 there is 14.324 millions (49.7%) working woman in Indonesia. It means that one in every two women participate in economic activity, 44.8% of them reside in DKI Jakarta, and 28.7% among them have children (under five years old).
In group with low socioeconomic status more parents had given their children early food for breast milk replacement, bottled milk, and food with high level of sugar ingredient Drinking sweetened drinks along with bad oral hygiene give a very bad effects on children's dental health, particularly those under five years old 9 . Previous pilot study showed that 55% mothers from group with social economic status give the sweetened condensed milk; which contains very high sugar as a replacement or complement for breast milk. This phenomenon happened because the price of formula milk is unaffordable.
With increasing numbers of, and with very little knowledge on how important breast milk is for a child's health, it appears that more and more mothers did not breastfeed their infants. Until now the delivery of formula milk is expected to replace the role of breast milk providing nutrition for infants. But, the low socioeconomic status, the expensive price of formula milk makes it unaffordable. As a result, the sweetened condensed milk was selected to replace or complement breast milk. This type of milk contains very high sugar and low on other nutrition elements, if it's delivered in a wrong way it can caused caries. On the other hand, breast milk contains a lot of high-quality nutrition to enhance the immune system, and also contain other elements that have protective affects against caries process.
Ending the breastfeeding activity totally will enhanced the incidence and severity of ECC on children under three years old. This study try to discover whether consumption of breast milk instead of sweetened condensed milk as a breast milk replacement can reduce the risk of ECC on children under three years old.
General purpose of this study is to know the relationship between breastfeeding with Early Childhood Caries (ECC) on children under three years old, considering all factors influencing the process.
Methods
This is an observational study using cross sectional approach. The population in this study is children aged 12-38 months in DKI Jakarta. Sampling method use the multistage stratified cluster random sampling, with total sample 576 children.
The data collecting technique use two type; 1) questionnaires; to collect socio demographic data, type, frequency, and duration of consumption of breast milk's replacement or complement, mother's knowledge on dental health, mother's behavior on maintaining their child's oral hygiene, and habitual consumption of cariogenic carbohydrate; 2) intra oral examination; to gain the severity of caries data (def-t score), to collect small amount of dental plaque and examine its acidity (plaque pH), to collect saliva and examine its acidity (pH) and its buffer capacity. The examination of plaque pH uses the Plaque test, the examination of salivary pH and buffer capacity uses the saliva test made by GC . Data obtained from all this examination were analyzed using univariate, bivariate (linear regresi , anova, t-test) and multivariate analyses (multiple liner regression) through statistical software SPSS verse 13.0. The average reliability in diagnosing dental caries for all the examiners was high, Kappa = 0.80.
Results and Discussion
This study conducted in five areas in DKI Jakarta on October 2007 -March 2008 East Jakarta : Kelurahan Cipinang Muara South Jakarta : Kelurahan Bukit Duri Center Jakarta : Kelurahan Johar Baru North Jakarta : Kelurahan Pademangan Tmr West Jakarta : Kelurahan Palmerah Before each child's dental examination, the parents were given explanation about the examination procedure, and after understanding the process and willing to participate, parents sign the informed consent. Multivariate analysis was done to predict the strength of correlation between one set of independent variables simultaneously with the dependent variable, also to discover the best model that can explain the relationship between the dependent variable and one set of independent variables that act as predictor.
After tested with several assumption as conditioned for double regression linier test for correlation of dependent variable (def-t score) with several predictor variables, the result showed end model with R 2 = 0.321, which means 32.1% of def-t score variation can be explained Caries prevalence of children aged 12-38 months in DKI Jakarta is 52.7% with average def-t score 2.85. The highest caries prevalence (60%) and average def-t score (3.49 ) was found in East Jakarta. This def-t score is higher than average def-t score of entire Jakarta. The lowest caries prevalence was found in North Jakarta (46.2%), while the lowest average def-t score was found in South Jakarta (2.41). ECC prevalence in Jakarta is higher than caries prevalence in several countries in the world.
As the child grows, the caries risk is also increasing. This study discovered positive linier correlation between age and the severity of ECC. There's no significant correlation between socioeconomic status and the severity of ECC. This result maybe due to measurement of socioeconomic status in this study is based on UMR (standard minimum payroll), without concerning number of child and relatives covered on each family, which influence the capability to provide good nutrition to their children. Generally, children from high socioeconomic family shows lower incidence of caries than children from low socioeconomic family. But as soon as the caries process developed, the severity will be similar with children from low socioeconomic family. found no correlation between breastfeeding and duration of breastfeeding with ECC. Contrary, this study is not in agreement with previous studies that showed IgA level which is tissue's main local defensive factor upon caries on children drinking formula milk is lower than breastfed children 11 . Caries incidence is lower on subjects with higher concentration of IgA 11, 12 . A child without breast milk or only breastfed for three months experienced higher caries prevalence than those who breastfed in a longer period 11, 13 .
This study showed that there's no correlation between mother's knowledge on dental health and ECC. This happened because good knowledge on dental health is not always followed by good behavior upon family's dental health care. Mother's level of education showed significant correlation with the severity of ECC. The higher the education, average def-t score decreases. Mother's with low level of education makes them rarely exposed to health care information, such as how to choose healthy and nutritious food. Previous studies also shown significant correlation between mother's level of education with the severity of ECC.
Generally, bivariate analysis showed that there's a significant correlation between types of breast milk's replacement/complement and the severity of ECC. Children whose given breast milk with formula milk showed lower ECC level than children whose given breast milk with sweetened condensed milk. Sweetened condensed milk contain sucrose, which is the most cariogenic form of sugar. While, formula milk contains lactose, less cariogenic form. Formula mik which contain sucrose is more cariogenic 14 . In this sudy, sweetened condensed milk that contain highly cariogenic sucrose was given using bottle, the child were very fond with the taste, the parents believed that it contain good nutrition for the child, and most of all it is affordable. ECC prevalence on this group is the highest among others (84.9%). Only 124 subjects (22.06%) from all subjects consuming combination of breast milk and sweetened condensed milk. 3 subject (0.05%) consuming only sweetened condensed milk. Those who consumed combination of breast milk and formula milk are 342 subjects (60.85%), and formula milk only 27 subjects (4.8%). Among 124 who consumed combination of breast milk and sweetened condensed milk, 73 of them ( 58.9%) comes from low socioeconomic family, 41.1% comes from high socioeconomic family. Among 342 who consumed combination of breast milk and formula milk, 141 subjects (41.2%) comes from low socioeconomic family. These facts showed that many subjects from high socioeconomic family do not know good nutrition that's best for a child. On the contrary, several parents from low socioeconomic family struggle to keep providing their kids with formula milk as a replacement/ complement for breast milk, although the price of formula milk is high. Nevertheless, cross sectional study using interview to collect data is very prone to bias, especially in determining socioeconomic status of the family and types of breast milks replacement/ complement .
A research on children aged 3-5 years old, concluded that breastfeeding can prevent ECC 11, 15 . In this study, the severity of ECC on children whose given formula milk, sweetened condensed milk, and sweetened tea, without breast milk, are higher compare to those with breast milk. But the difference is not significant. This is because the method of breast milks replacement/ complement delivery using bottle, is not the only important factor that influencing the incidence of ECC on children. Antibacterial quality on breast milk can interfere with microorganism activity that caused caries 14 .
The study also showed that there's a significant average def-t difference between those who use bottle to deliver breast milks replacement/complement, and those who were not. Children using bottle have an average def-t score higher than those who were not. But, using bottle until the child falls asleep did not caused any different on average def-t score. Correlation between breastfeeding frequency and using bottle until the child fall asleep with the severity of ECC is steel a controversy 10 .
Habitual consumption of cariogenic carbohydrate snacks on breastfed children, or those whose given formula milk, can not be ignored as factor influencing the severity of ECC 14 . This study showed that there's a significant correlation between habitual consumption of cariogenic carbohydrate snacks on daily basis with the severity of ECC. Previous study had shown that sugar consumption is the main diet factor that influenced prevalence and progressivism of ECC. Sucrose is the most cariogenic form of sugar. Increased consumption of sugar enhanced the acid production of cariogenic bacteria. This acid caused demineralization of tooth structure, depends on absolute pH decline, and how long it remains lower than the critical pH 14 . This study showed significant correlation between plaque pH and the severity of EEC. If the plaque pH decreases, the deft scores increases. There's also significant correlation between daily tooth brushing habit and the severity of ECC. If plaque is not regularly removed thoroughly, not only will cause new caries, but also extend the severity of it. Caries is a multifactorial disease, caused by interaction between host, agent, environment, and time. Caries risks can be reduced by eliminating casual agents, improving host, and controlling the oral cavity environment. Microorganism inside tooth plaque can be minimized by maximum plaque removal from the tooth surface (regular tooth brushing).
In multivariate analysis, only these variables; age, mother's level of education, method of delivery and frequency of breast milk's replacement/complement, tooth brushing habit, plaque pH, and salivary buffer capacity are included, resulting determination coefficient 32.1%. The most influencing variable to predict the severity of ECC (def-t score) is age, followed by salivary buffer capacity, tooth brushing frequency, mother's level of education, plaque pH, method of delivery and frequency of breast milk's replacement/complement.
Conclusion
Infants aged 12-18 months already experienced caries and constantly increasing as they grow up. In this study there is no correlation between breastfeeding and the severity of ECC. In this study, the role of protective qualities of breastfeeding is not shown. Relationship between breastfeeding and ECC is very complex, and influenced by many variables. This study showed different level of ECC severity on children that was given breast milk+formula milk and children that was given breast milk+sweetened condensed milk. The most influencing variable to the severity of ECC (def-t score) is age, followed by salivary buffer capacity, tooth brushing frequency. Mother's level of education, plaque pH, method of delivery and frequency of breast milk's replacement/complement, resulting determination coefficient 32.1%
